Pseudarcicella hirudinis gen. nov., sp. nov., isolated from the skin of the medical leech Hirudo medicinalis T showed a relatively low 16S rRNA gene sequence similarity (93.0-93.5 %) to representatives of the genus Arcicella and 91.5-92.0 % to members of the genus Flectobacillus. The polar lipid profile was composed of the major compounds phosphatidylethanolamine, an unidentified aminophospholipid, an unidentified aminolipid and an unidentified polar lipid; glycolipids were not detected. The major quinone was menquinone MK-7, and the major compound in the polyamine pattern was spermidine. The predominant fatty acids were C 16 : 1 v5c and C 16 : 1 v7c and/or iso-C 15 : 0 2-OH (detected as summed feature 3). The isolate did not contain C 14 : 0 or the hydroxyl fatty acid iso-C 17 : 0 3-OH found in all representatives of the genera Arcicella and Flectobacillus, but did produce C 18 : 1 v7c and 11-methyl C 18 : 1 v7c which are not found in these two genera. The DNA G+C content of strain E92 T was 64.4 mol%.
The genus Flectobacillus was proposed by Larkin et al. (1977) . After the reclassification of species ([Flectobacillus] marinus and [Flectobacillus] glomeratus) to the genera Cyclobacterium and Polaribacter (Raj & Maloy, 1990; Gosink et al., 1998) the genus contained only two species, Flectobacillus major and Flectobacillus lacus. A third species, Flectobacillus roseus, was added by Sheu et al. (2009) . The most closely related genus Arcicella on the basis of 16S rRNA gene sequence comparisons was proposed by Nikitin et al. (2004) with Arcicella aquatica, and later the species Arcicella rosea (Kämpfer et al., 2009) and Arcicella aurantiaca (Sheu et al., 2010) were added to this genus. All members of these genera were isolated from aquatic habitats.
Strain E92
T was isolated from the skin of the medical leech Hirudo medicinalis from the Leech Breeding Station in Biebertal, Germany. The strain was isolated and maintained on R2A agar (Oxoid) after incubation at 25 u C for 48 h.
The strain grew as small pinkish colonies (,0.5 mm) with a glossy surface after 48 h at 28 u C on R2A agar. Morphology of cells grown on R2A at 28 u C was investigated by phase-contrast microscopy. During exponential growth, cells of strain E92
T were rod-shaped, 1.5±0.5 mm long and 1.0±0.1 mm wide, and were non-motile in the early exponential phase. Cells stained Gram-negative and were positive for cytochome C oxidase as determined by using an oxidase test (Merck). Endospores could not be detected by phase-contrast microscopy. Strain E92 T grew well on R2A agar and nutrient agar (both Oxoid) at 25 u C. Growth was observed on nutrient agar at temperatures of 10-36 u C. No growth was visible at 4 u C or below, and at 40 u C or above. The tolerated pH range for growth (tested in nutrient broth) was pH 6.5-10.5. No growth was observed at pH 5.5 and pH 11.5.
For 16S rRNA gene sequencing, DNA was extracted as described previously (Pitcher et al., 1989) and a 1345 bp fragment of the 16S rRNA gene was amplified with primers targeting conserved regions of the 16S rRNA gene, 8F (8-27, Escherichia coli numbering, Brosius et al., 1981 ) and 1492R (1492 -1510 , Lane, 1991 . Sequencing of the DNA fragment was performed with primers 8F, 1492R, and two additional reverse primers, 907R (907-926) and 1100R (1100-1115) (Lane, 1991) , with the Big Dye terminator cycle sequencing reaction kit and an ABI Prism 310 Genetic Analyzer (Applied Biosystems). The DNA sequences were analysed with the ARB software package (Ludwig et al., 2004) , and the phylogenetic trees were reconstructed using the neighbour-joining algorithm implemented in the same package, and the maximum-likelihood algorithm RAxML version 7.0 (Stamatakis, 2006) using the rate distribution model GTRGAMMA. For the tree reconstructions, the sequences of all the type species of genera in the families Cytophagaceae, Cyclobacteriaceae and Flammeovirgaceae present in the Living Tree Project (LTP) release 106 (Yarza et al., 2010) were used. In addition, the sequences of the closest-related species and genera to the novel isolate
E92
T were also used. For the maximum-likelihood tree shown in Fig. 1 , a positional filter of 40 % conservation among all bacteria was applied and the bootstrap analysis was carried out by using 100 replicates. Additional trees using different subsets of data and algorithms were generated to confirm the position of strain E92 T (Fig. S1 , available in IJSEM Online). Similarities were calculated on the basis of a pairwise comparison (ARB software). Strain E92
T always appeared as an isolated branch within the Cytophagaceae family, and the closest related genera were Flectobacillus and Arcicella. Comparison of the 16S rRNA gene sequence of strain E92
T revealed relatively low similarities (93.0-93.5 % 16S rRNA gene sequence similarity) to representatives of the genus Arcicella and even lower similarities to members of the genus Flectobacillus (91.5 %-92.0 %).
The DNA G+C content of strain E92 T was determined as described previously (Urdiain et al., 2008) , and gave a value of 64.4 mol% (standard deviation, ±0.16).
Fatty acids were extracted from biomass of strain E92 T grown on R2A agar for 48h at 25 u C, and were analysed as described by Kämpfer & Kroppenstedt (1996) using a gas chromatograph (6890; HP) with Sherlock MIDI software version 2.11 and a TSBA peak naming table version 4.1. The predominant fatty acids of strain E92
T were C 16 : 1 v5c and C 16 : 1 v7c and/or iso-C 15 : 0 2-OH (detected as summed feature 3). Strain E92
T did not contain C 14 : 0 or the hydroxyl (Yarza et al., 2010) and the novel isolate E92
T and its closest-related species. Sequence alignment and tree manipulation were performed by using the ARB software package (version December 2007; Ludwig et al., 2004) . The tree reconstruction was performed by using the RAxML algorithm version 7.0 (Stamatakis, 2006) using the rate distribution model GTRGAMMA. For the reconstruction a positional filter of 40 % conservation among all bacteria was used. Bootstrap analysis was carried out by using 100 replicates. Bar, 10 % alignment divergence. For the calculation, the sequence of the type strain of Gracilimonas tropica CL-CB462 T (Genbank accession no. EF988655) was used as an outgroup.
fatty acid, iso-C 17 : 0 3-OH, found in all representatives of the genera Arcicella and Flectobacillus, but did produce C 18 : 1 v7c and 11-methyl C 18 : 1 v7c which are not found in these two genera (Table 1) .
Biomass from which polyamines, quinones and polar lipids were extracted was obtained after cultivation of strain E92 T in PYE broth [0.3 % (w/v) peptone from casein, 0.3 % (w/v) yeast extract, pH 7.2] at 28 u C. Quinones and polar lipids were extracted and analysed according to the integrated procedure previously published (Tindall, 1990a (Tindall, , 1990b Altenburger et al., 1996) . For extraction of polyamines biomass was harvested at late exponential growth phase (70 % of the maximum optical density). Extraction was carried out according to Busse & Auling (1988) . HPLC equipment was that described by Stolz et al. (2007) . The polyamine pattern consisted of 48.6 mmol (g dry mass)
21 spermidine and traces [0.1 mmol (g dry mass)
21
] of putrescine and spermine. A polyamine pattern with the predominant triamine spermidine is rare within the Bacteroidetes. However, phylogenetic relatives of strain E92
T that are placed on a distinct lineage within the family Cytophagaceae, including species of the genera Spirosoma, Arcicella, Flectobacillus, Dyadobacter, Persicitalea and Runella (Urakami & Komagata, 1986) . Analysis of the polar lipid profile (Fig. 2) revealed the presence of four major lipids, phosphatidylethanolamine, an unidentified aminophospholipid (APL2), an unidentified aminolipid (AL3) and an unidentified polar lipid (L1) that does not contain an aminogroup, a phosphate group or a sugar moiety. Furthermore, minor amounts of two aminolipids (AL1, 2), two aminophospholipids (APL1, 3) and three polar lipids were also detected (L2-4). Although this polar lipid profile shared several characteristics with those of species of the genus Arcicella (Nikitin et al., 2004; Kämpfer et al., 2009; Sheu et al., 2010) , the most striking difference was the absence of glycolipids in strain E92 T .
Further characterization of strain E92
T was performed using a substrate assimilation panel and enzyme tests with chromogenic p-nitrophenyl-(p-NP)-and p-nitroanilide-(p-NA)-linked substrates (Kämpfer et al., 1991) . Strain E92
T was able to utilize a wide variety of carbon substrates. Details are given in the species description.
The low 16S rRNA gene sequence similarity of strain E92 T in comparison to the most closely related genera and a combination of the observed chemotaxonomic differences indicated that strain E92
T represents a novel species of a Sheu et al. (2009 Sheu et al. ( , 2010 . Values are percentages of total fatty acid content. 2, not detected; tr, trace amount (,1 %).
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new genus for which the name Pseudarcicella hirudinis gen. nov., sp. nov. is proposed.
Description of Pseudarcicella gen. nov.
Pseudarcicella (Pseud.ar.ci.cel9la. Gr. adj. pseudês false; N.L. fem. n. Arcicella a bacterial generic name; N.L. fem. n. Pseudarcicella the false Arcicella).
Cells are Gram-stain-negative, non-motile, aerobic, nonspore-forming, irregular rods. Growth is visible on R2A agar, and also on nutrient agar and tryptone soy agar. Growth occurs at 10-36 u C (optimum, 25-28 u C). The major fatty acids are C 16 : 1 v5c and C 16 : 1 v7c and/or isoC 15 : 0 2-OH (detected as summed feature 3). C 18 : 1 v7c and 11-methyl C 18 : 1 v7c are detected in minor amounts. C 14 : 0 and the hydroxylated fatty acid, iso-C 17 : 0 3-OH are not produced. The polyamine pattern is characterized by the major compound spermidine and traces of putrescine and spermine. The quinone system is menaquinone MK-7, and moderate amounts of MK-6 and traces of MK-8 are also detected. The predominant polar lipids are phosphatidylethanolamine, an unidentified aminophospholipid, an unidentified aminolipid and an unidentified polar lipid; glycolipids are absent. Based on 16S rRNA gene sequence analysis, the genus belongs to the family Cytophagaceae. The type species is Pseudarcicella hirudinis. The DNA G+C content of the type strain of the type species is 64.4 mol%.
Description of Pseudarcicella hirudinis sp. nov.
Pseudarcicella hirudinis (hi.ru9di.nis. L. n. hirudo -inis a leech; L. gen. n. hirudinis of a leech).
The species shares all characteristics in the genus description above and has the following additional traits. The type strain, E92 T (5LMG 26720 T 5CCM 7988 T ) was isolated from the skin of the medical leech Hirudo medicinalis, in the Leech Breeding Station, Biebertal, Germany. The DNA G+C content of strain E92
T is 64.4 mol%. T after two-dimensional thin layer chromatography and staining with molybdatophosphoric acid. AL1-3, unidentified aminolipids; APL1-3, unidentified aminophospholipids; L1-4, polar lipids not staining with molybdenum blue, ninhyrdrin and a-naphthol; PE, phosphatidylethanolamine.
